Suppressive effects of the marine carotenoids, fucoxanthin and fucoxanthinol on triglyceride absorption in lymph duct-cannulated rats.
Fucoxanthin isolated from edible seaweeds and its metabolite fucoxanthinol have been recently found to have anti-obesity effects, but the mechanism is not fully understood. We investigated the effects of these carotenoids on the absorption of triglycerides in conscious rats implanted with cannulae into a lymph duct and the portal or jugular vein. A duodenal infusion of 1 ml of test oil emulsion with or without 2 mg of fucoxanthin or fucoxanthinol was administered in the lymph duct and the portal (Experiment 1) or the jugular vein (Experiment 2) cannulated rats. The test oil contained 10% soybean oil (Experiment 1) and pre-digested 10% soybean oil (Experiment 2). The inhibitory activities of these carotenoids on pancreatic lipase activity were measured in vitro. Increases in lymphatic and blood triglyceride levels were much lower in the two carotenoid-treated groups than in the carotenoid-free group, indicating that these carotenoids inhibit triglyceride absorption. The total amounts of triglycerides released into the lymph after 4 h in the carotenoid-free, fucoxanthin and fucoxanthinol groups were 113.5, 59.4 and 53.1 micromol, respectively. The inhibitory effects of carotenoids were completely abolished after an infusion of pre-digested soybean oil containing carotenoids. Furthermore, these carotenoids inhibited pancreatic lipase activity in vitro. Regarding absorptive route, we found that fucoxanthinol, but not fucoxanthin, appeared in lymph fluid, whereas neither carotenoid was detected in portal blood. These results show that these two marine carotenoids inhibit lipase activity in the gastrointestinal lumen and suppress triglyceride absorption, and fucoxanthin was converted to fucoxanthinol in the intestine and released into the lymph.